. Particle size distribution of various supports: A) hierarchical silicalite-1 nanosheets, B) conventional silicalite-1, and C) alumina. . NH3-TPD profiles of various supports, including 1wt%Pt hierarchical silicalite-1 nanosheets (1%Pt-Si-MFI-NS), 1wt%Pt conventional silicalite-1 (1%Pt-Si-MFI-CON) and 1%Pt alumina (Al2O3) (1%Pt-Al2O3). Table S1 . Summary of the contribution of Pt species a.
a The ratio of Pt 0 /Pt 2+ calculates from the summation of peak area of Pt 0 divided by the summation of peak area of Pt 2+ . Figure S4 . XPS spectra of Pt supported on different supports, including A) hierarchical silicalite-1 nanosheets, B) conventional silicalite-1, and C) alumina. XPS pretreatment condition: the sample was pretreated in the flow of Ar (50 ml.min -1 ) at 150 °C for 1 h and then the temperature was ramped to 300 °C at 5°C.min -1 under the flow of 2% (v/v) H2 in Ar (50 ml.min -1 ) for 2h. Diagnostic criteria for mass and heat transfer limitations in fixed bed reactors. In the gas-solid catalytic system, the performance of catalysts should be conducted in the kinetic regime in a fashion that gradients due to heat and mass transfer could be excluded. In this study, the heat and mass transfer limitations were checked for propane dehydrogenation to propylene at reaction temperature of 550 °C and atmospheric pressure. The experimental data were examined for possible intraparticle and interphase mass transfer by evaluating the Weisz-Prater criterion and Mears criterion, respectively, 1, 2 while the role of interphase heat transfer and combined interphase and intraparticle heat and mass transfer was assessed by Mears criteria. 1, 2 1.) Weisz-Prater criterion for internal diffusion Because the pore size of zeolites is slightly smaller than the mean free path, collisions with other molecules and with the wall are both important, and the diffusivity in the pore is predicted by combining the reciprocals of the bulk and Knudsen diffusivities. The details for the calculation of effective pore diffusivity are found from. Computational details. Models of the catalyst were presented by the 25T quantum cluster taken from the MFI zeolite lattice structure.
Sample
4 In the 25T model, the dangling bonds of surface oxygen atoms are terminated by H atoms at a distance of 1.47 Å 5-8 and the Si-H bonds are aligned in the directions of Si-O bonds of the MFI structure. In order to generate the "Q3" and "Q4" species in the MFI zeolite, the additional silanol groups were introduced into the 25T cluster. The Q3 species were modeled by adding four-silanol groups on the Si atoms at Si3, Si5, Si8, and Si10 positions as can be seen in the top view of MFI zeolite (Q3-MFI), whereas in the Q4 species four-silanol groups were added at Si9, Si11, Si15, and Si16 positions in the side view of MFI zeolite (Q4-MFI) (see Figure S5) . Moreover, the modification of metal supported catalyst models was constructed by adding Pt4 metal cluster. For the Q3-MFI, the Pt4 clusters were stabilized on MFI zeolite by the interaction between Pt4 cluster and four silanol groups, whereas in the Q4-MFI model the Pt4 can be stabilized by the interaction between Pt4 cluster and three O atoms of the framework. All calculations were performed using GAUSSIAN 09 code 9 with the M06-2X density functional. 10 The effective core potentials (ECP) 11 was selected for the basis set of Pt atoms while the basis set of 6-31G(d,p) was employed for the remaining atoms. During geometry optimizations, the 25T active region with Pt4 cluster and the adsorbates were allowed to relax while the remaining terminated H atoms were fixed at their crystallographic coordinates. The triplet spin state was applied for the Pt4 cluster doped on Q3-and Q4-MFI model. After the optimization, the binding energy (ΔEB) and adsorption energy (ΔEads) in the reaction were calculated by the following equation: ΔEB = EPt4-MFI -(EPt4 + EMFI) (1) where EB is the binding energy of the Pt4 cluster supported on the MFI model, EPt4-MFI is the electronic energy of the isolate Pt4/Qn-MFI (Qn = Q3 or Q4 species of MFI), EPt4 is the electronic energy of the isolate Pt4 cluster, EMFI is the electronic energy of the isolate Qn-MFI framework ΔEads = Ecomplex -(EPt4 -MFI + Eadsorbate) (2) where Eads is the adsorption energy of the adsorbate molecule (propane or propylene) on the Pt4/Qn-MFI, Ecomplex is the electronic energy of the adsorbate complex on Pt4/Qn-MFI, EPt4-MFI is the electronic energy of the isolate Pt4/Qn-MFI, and Eadsorbate is the electronic energy of the propane or propylene molecule. The binding energy the Pt4 cluster supported on the MFI and adsorption energy of propylene are in good agreement with those reported in previous literatures 8, 12, 13 The optimization geometrical parameters were reported in Table S3 . Moreover, partial charges were also determined by the natural atomic orbital (NAO) 14 in Table S4 .
Figure S5
A) The 25T models of Q3 and Q4 species in MFI zeolite as well as Pt4 cluster embedded on Q3-MFI and Q4-MFI zeolite models, the optimized structure of propane on B) Pt4/Q3-MFI and C) Pt4/Q4-MFI zeolite, and the optimized structures of propylene on D) Pt4/Q3-MFI and E) Pt4/Q4-MFI zeolites. 
